total were at the first sacral level and if two of th4 other categories are included-those of L.5, S.l and S.1 and 2 the total is 72 6%. A further review of the figures into the causes for which the examination was made showed thai 237 (49 without spina' bifida) were for straighl films of the abdomen taken because of abdom. inal pain, foreign bodies, &c., 107 examinations were for lesions of the hip-joints, an'd 102 'were foi urinary investigations including 13 for enuresis in which 2 cases showed no spina bifida. The final group was examination of the spine for a variety of reasons including pain in the back, spondylolisthesis, suspected tuberculosis and a few for the identification of spina bifida: or spinal anomalies in congenital lesions of the lower limbs. Of these last, 54 cases were radiographed of which 8 had no spina bifida. The frequency of spina bifida was also assessed in 35 cases of congenital dislocation or subluxation of the hip. Of these, 29 had spina bifida and in addition there were 3 cases with gross spinal anomalies, whilst only 4 were free of spina bifida.
An attempt was made, in addition, to analyse the figures showing the frequency of spina bifida in children with congenital anomalies of the lower limbs. It was found, hciwever, that there was not a high enough proportion of radiographs of the spine in these cases to make the investigation statistically reliable. This analysis of spina bifida in infancy and childhood suggests that, even allowing for the expected high figure of 94% in the first'quin-quennium when the laminx of the lumbar and sacral areas have not completely ossified, spina bifida occulta of the lower lumbar spine or sacrum is not a significant finding by itself. In the light of examination of the spines of a large number of children with congenital anomalies a general dictum is suggested for which, however, there is no proven statistical support but which the author believes to be generally true.
In broad terms, the cervical spine tends to show errors of segnentation with fusion, as in the case of the relatively common Klippel-Feil deformity. Hemivertebre are most usually seen in the dorsal spine; the lumbar spine and upper sacrum are most commonly associated with spina bifida of varying degrees of severity; whilst abnormalities of the sacrum are most usually those of hypoplasia or aplasia which are generally associated with disturbance of the urinary tract.
It should be stressed, however, that spina bifida in childhood ought not to pass unreported by the radiologist, particularly in cases of congenital anomalies of the lower limbs, and occasionally, and more commonly than is perhaps realised, diastematomyelia may be discovered.
Observations on Spinal Tumours in Childhood [Abridged]
By KENNETH TILL, F.R.C.S.
--1~L ondon IN this short communication I present some observations upon a small -series of piatieints Up to the age of 12 years who proved to"have ifimurs within the spinal canal. Such lesions are-fortunately rare in children although neoplasms in this age group occur more often in the central nervous system than elsewhere in the body apart from the lymphoid system. To give a true sense of proportion concerning the incidence of this disease group, I would mention that during the five-year period 1953-58 there were admitted to the Department of Neurosurgery at The Hospital for Sick Children, Great Ormond Street, London, 1,300 patients; of these 214 (16%) were suffering from tumours in the central nervous system. Of these 214 tumour cases only 28 occurred in the spinal canal, i.e. 2% of the total admissions. These cases are summarized in Table I . I have excluded those cases in which the spinal lesion was secondary to an intracranial tumour. The series will be seen to contain several cases which are not strictly neoplastic. The arachnoid cysts, the rare intramedullary abscess and the diastematomyelia are included because they may present clinically like a tumour and are not always capable of differentiation from true spinal neoplasms on clinical and radiological grounds. The distribution of cases in groups shown in Table I does not resemble the series which have been published (Ingraham and Matson, 1954) . This is merely a reflection of the paucity of cases in any one department so that chance has included an intramedullary abscess but excluded many other possible diagnoses such as lipoma, medulloblastoma, teratoma, chordoma and hemangioma. It has been justly said that there is probably no other neurosurgical condition in which the history is so apt to be inadequate and in which there may be such a lack of signs early in the disease. There are two principal difficulties peculiar to this age group. Firstly pain is an infrequent symptom since the meninges and nerve roots are less often involved than they are in adult life. (When pain does occur it may be impossible in a young child to determine its exact site or the presence of radiation due to nerve root compression.) Secondly, the testing for sensory loss which is such a valuable aid in the older patient is often unreliable despite the most painstaking examination.
The symptoms and signs which have occurred in this series are as follows: motor weakness, muscle wasting, sensory loss, partesthesite, backache, back stiffness, alteration of spinal curvature, abnormality of gait, constipation, abdominal pain, frequency or retention of urine, shortening of one leg and talipes. The diagnostic difficulty is that only one symptom or sign may be present for many months or even years before fresh signs develop. Such solitary complaints which have proved in retrospect to be due to spinal tumours have included abdominal pain, constipation and frequency of micturition.
It is apparent when reviewing the history of these 28 cases that the wise advice given by Ingraham and Matson (1954) is either unknown or unheeded. They say that "early accurate diagnosis of. intraspinal tumour in children implies first realization that such a lesion is a possibility, and second investigation of minimal symptoms and signs by objective diagnostic aids including spine roentgenograms, spinal fluid study, and contrast myelography". The following two cases illustrate the worth of this advice. Case L-Girl, aged 5 years. When aged 18 months, after an attack of whooping-cough she was found to be unable to bend her back normally. She appeared to have pain in the back occasionally.. At the age of 2j years she had been admitted to an orthopaedic hospital suspected of suffering from spinal tuberculosis. The X-rays were said to show no abnormality and there were no abnormal physical signs apart from a stiff back. She was treated successively on a frame and in plaster without effect and was eventually considered to have a "functional nervous disorder". When first seen in the Neurosurgical Department at the age of 5 years she had a rigid lumbar thoracic spine with dorsal kyphosis and lumbar lordosis. She had developed no new symptoms and there were no abnormal neurological signs. X-rays showed gross narrowing of the pedicles of L.1 and L.2 and marked widening of the spinal canal in this region (Fig. 1) . On lateral view the posterior borders of the vertebral bodies were concave (Fig. 2) . We later discovered these appearances on X-rays taken one year previously. There was no difficulty in deciding that a spaceoccupying lesion was present and myelography, using air as a negative contrast medium introduced by the cisternal route, revealed a complete block at the level of the body of L.I. Forty-eight hours after myelography some air had passed the tumour and outlined its lower border at the level of the body of L.3. At operation a dermoid cyst was fourd.
It is apparent from this story that had Ingraham and Matson's advice been heeded, namely that the possibility of intraspinal tumour should be remembered and that roentgenogical study must be careful and complete, then an FIG. 1 (Case I). --X-ray of lumbar spine to show widening of spinal canal and thinning of pedicles due to a dermoid cyst. unnecessary delay in diagnosis would have been avoided. This tumour was in fact only partially removed since the cyst wall had become firmly adherent to the conus and to the cauda equina. It is at least possible that total removal might have been achieved at an earlier date.
Case II is also a 5-year-old girl. For nine months she had suffered attacks of pain in the buttocks three or four times a day which were usually severe enough to make her scream. She was otherwise in good health. She had been seen by a surgeon three months previously who found a rigid lumbar spine and no other abnormality. The spinal X-rays were then and on later occasions normal. The diagnosis of spinai tuberculosis was presumed and she was treated with a plaster bed without effect. Lumbar puncture at a later date revealed fluid containing 150 mg. % of protein and she was referred to the Neurosurgical Department. Repeated examinations failed to elicit any neurological abnormality but her painful attacks continued. Cisternal air myelography revealed an obstruction of the lower lumbar vertebral body but positive contrast was later used to confirm this (Fig.  3 ). Laminectomy exposed a tumour intimately involving the nerves of the cauda equina. Removal was impossible. Biopsy was considered unjustifiable since it would certainly have caused neural damage where none had been observed before. The tumour was probably an ependymoma. Following radiotherapy she has remained in fairly good health for the past four years, free from pain, but with some incontinence of urine and fbeces. Her myelogram films showed a strange phenomenon previously unknown to us. There could be seen fine drops of contrast medium FIG. 3 (CaseUII) .-Myelogram to show complete block due to intramedullary tumour. within the vertebral body. The volume of contrast was found to diminish duringthe screeningexamination and after twenty-four hours had nearly all disappeared while reappearing in the bone. Presumably the opaque oil entered a vessel which led into the vertebral body.
My purpose in describing these two cases is to emphasize the inescapable fact that tumours can grow to a considerable size in a child's spinal canal and cause long-standing but minimal symptoms without in any way provoking a neural dysfunction or abnormal neurological signs. It behoves us therefore to consider more readily the help which cerebrospinal fluid examination and contrast myelography can give. The objections to injecting opaque oil into the subarachnoid space when the possibility of a spinal tumour is nothing more than a suspicion may be countered by using oxygen instead. Tomography may then provide very satisfactory evidence for or against tumour with practically no ill-effect upon the patient. (Lindgren, 1957) .
My final illustration is a reminder that congenital anomalies of the spine and neoplasms may well be associated in the same patient.
Case III.-A baby of 9 months had been born with a tuft of hair over the lower dorsal spine. When aged 7 months she was found to move the left leg less well than the right. It was subsequently noticed that the left foot was smaller than the right. Examination revealed only slight impairment of power in the left lower limb, but the left toes were clawed and the ankle held plantar flexed. X-rays of the spine showed widening of the spinal canal from D.1O to L.2 with an abnormal spur of bone in the mid-line suggestive of diastematomyelia. Mylography, using Myodil, showed a block at the level of L. I, i.e. two vertebra below the suspected diastematomyelif.'-At operation the bony peg#was fojnd deep to fused laminx and spinous processes. Caudal to this lay an oval tumour within the dura intimately connected to nerve roots. This was partially removed and proved tp; be a hamartoma containing fat and muscle, neural and glial tissue.
In conclusion, the occasional extreme difficulty in diagnosing a spinal tumour in childhood, to which I have referred, renders the radiologist's task one of considerable importance. On his study of the plain X-rays alone may depend the first diagnosis of the condition. The careful examination of the pedicles, the measurement of the interpedicular distances, the size of the intravertebral foramina, the contours of the posterior borders of the vertebral bodies, the presence of calcification and of bony pegs all require time-consuming care that will sometimes be*very rewarding. The radiologist may well guide the clinician to a far earlier diagnosis than is warranted by clinical examination of the child. LINDGREN, E. (1957) In introducing this discussion on testicular tumours I shall try to outline the overall clinical approach to the disease and to indicate pertinent questions at issue on treatment.
Of all malignant lesions encountered in the male less than 1 % are tumours of the testis. It has been estimated that in England, Scotland and Wales, there are somewhat over 350 new cases each year, of whom some 6 % are first seen at Service hospitals. The average age at onset is around 30 years, though infants and older age groups may be affected. In most reported series, from 12 to 15 % have occurred in undescended or maldescended testes or in testes which have been brought into the scrotum. The incidence of malignant transformation in undescended testes is a debatable topic but that it is higher than in normally descended testes would seem to have been statistically confirmed. Gordon-Taylor and Till (1938) found an undescended testis to be the site of new growth in no less than 30 % of their series. Because the right testis is more often cryptorchid than the left the incidence of tumour in a cryptorchid testis is higher on the right side, but in normally descended testes therewould appear to be no predilection of the tumour for either side.
Symptoms.-Changes in size and consistency of the organ sometimes associated with an ache are the only early symptoms. Occasionally initial symptoms arise from metastasis, secondary to a small tumour unobserved by the patient and scarcely palpable even on skilful examination. Retroperitoneal glands may give rise to a lumbar ache; a mass in the supraclavicular area due to metastatic nodes there can be a first sign. Primary pulmonary symptoms may occur from mediastinal or lung metastasis. Mammary enlargement due to hormonal elaboration by the tumour or to alterations in pituitary function is a rare occurrence. Tumours developing in intraabdominal testes become manifest by evidence of an enlarging lower abdominal mass; their recognition is therefore usually late. Lesions in testes within the inguinal canal or in an ectopic position external to the ring are usually noted earlier because the swelling is more likely to be felt or traumatized.
Diagnosis.-In considering the diagnosis of a swelling within the scrotum, hydrocele, epididymitis, torsion and trauma have to be differentiated from tumour. A gumma rarely comes up for diagnosis these days.
Hydrocele is quite frequently present in association with tumour. If the aspirated fluid is darkly bloody, this is very suggestive of tumour; when palpation after withdrawal of such fluid reveals a nodular, firm or heavy testis, it almost certainly contains tumour. Epididymitis is usually obvious because of pain, fever, and tender enlargement of the epididymis. A tuberculous epididymitis is firm and nodular but seldom tender. Rectal examination will almost
